"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9

" 8/080/61/034/001/017/020 |

A057/A129
. ' ) !
| sooiSlmt g 8§ 2 8
Physical and Technical d,. o Sineoda 58 <28 § 2 8
o ?ﬁ'ﬁmﬁ,w;g 2 LISEFFFF
Table (continued) - yrRdAundan
' " i n o ” .n
) R S S A A R
~ m - - e oy » . . - -
’ vum:n “nmu ' u'zoq o C L8 5 o= on g
wn o ﬁ S Y R
g ™~ [ r~
: L0%3 od P 2 238 5 & e =
'g u:nmud':u?m»; =% 9 I =
‘o wmml @& n.a 28z 9§ gy
a {]
E -:a:.o:wnnuou ’ v V ¥V
) g WA ) [ = %) B Y2l
2 @"n- q(:oom.odu - 3 z B _§_ é 0
E HOOEMITTIN’ — 8 -
: z 5 2 8 & 9 S
l@.wmal = 588885383
© | " -kdug aukuom
. .
5D “ah 35555‘5%55“3
wIRITO 4wATOR s §
= 5 =298 § 38 %8,
3 . a|
® xl‘:al‘:l?me‘ol;{ a s 6 © © o ©

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9

15227

LGt $/080/61/054/008/010/018
AUTHORS : Keler, E.K., Godina, N.A. and Degen, M.G.
TITLE: Electron microscopic and thermographic study of

solid-phase reactions in the systems HEO; - Ba0,
HfOp - Sr@ and HfO, - Cal

PERIODICAL: Zhurnal prikladnoy khimii, v. 34, no. B, 1961,
1769-1775
TEXT: In the present paper, electron-microscopic and thermographic

studies of the sintered mixtures are reported. Lquimolecular mix-
tures of Hf0, (previously heated at 16509C) and Ba, Sr and Ca car-
bonates were heated to 800 - 1000°C and examined by electron micro-
scopy and chemical phase analysis. In a specimen formed from

BaC0; - HEO, heated to 1000°C for 15 minutes, 12.2% BaHf0sz formed.
The electron microscope showed, in addition to large HfO, crystals.
fine ( < 0,1 ) crystals of BaCO3. At 800°C, 7.8% BaHfOz is formed
and stratification of Hf£0, crystals observed. Using the device of
Keler and Kuznetsov, (Ref, 3: DAN 8SSR, 1953, vol. 88. no. 6, 1031),
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Electron microscopic... D204/D305

heating at a rate of 12 - 13° per minute, composite thermal analysis
of the Ht0p - BalUs mixture was carried out giving a thermogram. In
SrC0s; - HEOj mixtures heated at 10009C for 15 minutes. small cryst-
als with a characteristic dendritic structure were observed and are
attributed to solvability of SrCO5 decomposition products by the

95% alcohol used in preparing the specimen for electron microscopy.
When the same mixture was hested for 2 hours, no dendrites were ob-
gserved. With CaCOs, the structures observed are similar to those
with BaCO3. 1In none of the 3 systems studied was formation of a
dense layer around HfO grains observed, this being attributed to
the molecular volume O the reaction products exceeding that of HE02.
Products obtained at 1000 - 1260°C are porous and of loose structure.
During the solid-phase reactions, the reaction products are stripped
off the reacting surface to expose HfOp grains. Under these condi-
tions, the role of volumétric diffusion becomes less important and
the reaction rate is basically determined by the rate of chemical
interaction of the mixture, dense NON-porous products cannot be pro-
duced in one process but the formation of open-structure products
facilitates pulverizatiom. It is, therefore, advisable, in making
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ceramic materials from these products, to carry out synthesis sep-
arately. subsequently pulverizing, pressing and sintering. There
are 6 figures and 10 references: 7 Soviet-bloc and 3 non-Soviet-
bloc. The references to the English-language publications read as
follows: C.L. Gurtis, L.p. Doney and J.R. Johnston J Amer. Ger.
Soc. 1954, vol. 37, no. 10, 458; G.H.B.Lovell. Trans. Brit. uer.
Soc . 1951. vol. 50, 315; L.H. Chesters, L. Lee and J. Mackenzie,
Trans. Brit. Cer. 1949. vol. 48, 260.

SUBMITTED November 14, 1960 ;X(
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|$ 2400 D231/D301
AUTHORS: Keler, E. K., and Kuznetsov, A: K,

TITLE: Synthesis and physical-technical properties of the
zirconates of strontium and barium

FYERIODICAL: Zhurnal prikladnoy khimii, v, 34, no, 10, 1961, 2146-2153

TEXT: The aim of the present work is to make a fuller study of Sr and
Ba zircopates and of the properties of ceramics based on them. The basic
methods used were those of complex thermal enalysis, X-ray phase; chemical
phase and microscopic analysis. Thermographic investigation of the forma-
tion of SrZrOa and BaZrO3 shows individual peculiaritiess for the mixture

SrC03-2r02 there are two endothermic effectsz the first in the range 900-
9500, corresponding to a polymorphic transition of SrCO3 from a rhombic

to a hexagonal form; the second at about 119009 at which SrC0, dissociates,

3
Loss of weight begins at 800° and proceeds very vigorously in the 900-1150
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l Synthesis and... D231/D301
range, For the mixture 85003~Zr02, four endothermic effects are evident;
the first two at 820° and 980°9 corrssponding to a polymorphie¢ transition
of BaCOa; the third in the 1000-1200 range, due to dissociation of the
BaCOa; and the fourth with a temperature minimum at 1150° resul ting from
the fusion of basic Bn0¢30003 in the undissociated BaC0,. Both the Sr aad

Ba compounds show increased volumes of the samples in the given temperature
range. In the case of Sr, the increase takes place after decomposition
of the SrCOa. while with Ba the incrense runs paralleil with the dissocia-

tion of Bacoaa Chemical analysis confirmed that there 1s a connection be-

tween volume increase and formation of the zirconate., At 900° (when volume
increase commences) the percentags of SrZrO3 present is 3.86, and at 1200°

(temperanture of maximm increase) th%s figure is raised to 72.9. Similar
figures are shown for BaZr0, (at 900" - 15,8% ond at 10507 . 63.9%), X-ray

diffraction pattern analysis shows that formation of SrZqu 1¢ practicailiy
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Synthesis and... D231/D301

complete at 1200° and that samples of the l!aC()a—Zl'()2 mixture fired at

1050° show diffraction patterns analogous to pure BquOa; their form is

unchanged wvith a further rise of temperature, The chief proportion of
SrZrOa is formed in the first 15 minutes and equilibrium is resched in 1

bhour. Similar results are recorded for BaZran Articles made of Sr or

Ba zirconates, even at high firing temperatures, have a high porosity, and
an effective mineralizer was found in boric acid, previously described in
literature. Addition of this agent lovered the sintering temperature and
generally improved the ceramic properties of the "body,” but it was dis-

covered that boric acid lowered the percentage of zirconate and led to the
formation of a solid solution (this in the case of CaZros)o Additions of

tristrontium borate and tribarium borate respectively to zirconates of

Sr and Ba permits lowering of the sintering temperature of ceramics based
on them by 200 ; they also improve their pbysical and technical properties.
Sr and Ba zirconates with additions of mineralizers can find use not only
in electro~ceramics, but also as high heat-resistance materials. There are

Card 3/4 \)l\
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8 figures, 1 table and 14 references: 10 Soviet-bloc and 4 non-Soviet~bloc,
The reference to the English-language publication reads as follows: P. S,
Dear, Bl, Politech. Inst., 51 (8), Eng. exp. stand. ser., 126, 1-10 (1958),
SUBMITTED: December 29, 1961 [Abstractor'a note: Miaprint--1960 under-
stood]
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7Y, 3%00 (1054,1057, 1163) B116/B104

AUTHORS: Toropov, N. A., Keler, E. K., Leonov, A. I., Rumyantsev, P. R

TITLE: High«temperature microscope

PERIODICAL: Akademiya nauk SSSR. Vestnik, no. 3, 1962, 46-48

PEXT: A high-temperature microscope developed »* the Institut khimii
silikatov Akademii nauk SSSR (Institute of Silioate Chemistry of the Academy
of Sciences USSR) is described. Its main components are: the MT-3 (MP-3)
polarizing microscope, a high-temperature chamber attached to the
microscope stage, and a lamp. The heater 1 (Fig. 1) in the chamber is
controlled by the economy transformer 2 (2 a) and the step-down transformerj
(220/6 v). The lamp 6 is controlled by the economy transformer 7 (2 a,
220/127 v). The temperature is measured by the Pi-Rh thermocouple 8§ and b(
the potentiometer 9. The temperature of microobjects can also be deter-
mined by measuring the voltage at the heater. The microscope features
microtelephoto lenses with an operating distance of about 14 mm. Maximum
magnification is 240. Helting, crystallization, and polymorphous conver-
sions of crystalline substances can be observed at high temperature in the

Card 1/2
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transmitted polarized light and in the reflected light. The wetting of
metals with nonmetallic liquids can be studied. Experiments can be

conducted in oxidizing, inert, and reducing gas media. There are
4 figures.

Fig. 1. Circuit diagram of the high-temperature microscope.

7
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AUTHORS ¢ Keler, L, K., Andreyeva, 4. B.

Effect of iron oxide on the sintering of zirconium masses,
and the process for stabilizing zirconium dioxide

PERIODICAL: Ogneupory, no. 4, 1962, 184 - 192

TEAT: The effect of iron oxide on the properties of refractory zirconium
products was studied so far as common Fe,,O3 impurities of commercial

zirconium dioxide, and Fe203 introduced during grinding and burning are

concerncd. Commercial and pure zirconium dioxide were used as initial
materials. Chemical composition of the industrial zirconium dioxide:
98. 4% 2r0,; 1.2% Ti0,; 0.11% Fe203; 0.08% Ca0; 0.11% 304. Pure zirconium

dioxide with 99.7% Zr02 content is produced from ‘zirconium sulfate by

calecination at 1200°C. Stabilization was brought about by means of lig0

or Ca0. Iron oxide admixture was gound to lower the sintering temperature

of zirconium mixtures by 200 - 250 C, The elastic moduli of the samples )(
\
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stabilized by means of ma"nQQ1um oxide were found vO rise s»rongly wnnn
introducing up to 3% iron oxide and firing at 1400 C, and 1u at 1700 C
Iron oxide may be uged as nineralizer for the production of dense zirconium
materials when burning at up to 1400 Oc. At burning temperatures above
150000, part of the magnesium oxide, with ZrO?, forms 2 solid solution

and stabilizes it parily in cubvical form, althouch the monoclinie structure
remains as orincipal structure. lagnesium ferrite does not react with Zr%
nolow 1400 C. “hen admixing iron oxide to Zr02 - Ca0 mixtures and

synthetized calcium ferrite to Zr02, o solid ZrO - Ca0 solution iz formed
at a tempecrature of up to 1400 C, the X~ray 1ineu of which are shifted in
the direction of reduction of the interplanar spacing, as comparad to the
purc solid solutions. Admixture of iron oxide accelerates decomposition of
the solid solutions of ZrO2 with Cal0 and MgO. There are 7 fisures and 7
tables.
ASS0CIATION: Institut khimii silikatov AN SSSR (Institute of Silicate

Chemistry AS USSR)
Card 2/2
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D204/D302
/85,220
AUTHORS: Keler, . X. and Kuznetsov, A. K.
TITLE: The formation and physico-technical prcperties of | b

yttrium oxy-orthosilicate Y20 2310

4
PERIODICAL: Zhurnal prikladnoy khimii, v. 35, no. 2, 1922, 250756

TEXT: 1,0,.810, was prepared from Y,0, (grain size ! - B/u) and
c 2 273

crystobalite (3 - 6 m) by heating at 1160, 1200, 1300, 1400, 1500

and 1600°C for 2-hour periods, regrinding and reheating. The pro- V4//
ducts were analyzed by chemical, X-ray and thermal methods. It was

found ‘that the yield of ¥,04.510, rose from 8.8% at 120000 to 55,2%

at 1500°C and was 93,0% at 1600°C, The reuc*ions were slow up to

1300°C and fairly rapid, especially initially, above 15009C. No ap--
preciable thermal or volume changes were observed during the con-
bination apart from the shrinkage due to sin tering, Electron mi-
croscepy showed that the product formed a dense, adheren* layver
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arvcund the SiO? particle through which Y203 had to diffuse - this

is regarded as the rate controlling process, After 2 hours at 1600°C
the product retained 25.4%% porosity which fell to 2.9% when the
temperature was raised to 1800°C. 2% amounts cf Ba0, Sr0, Pb0, 2ZnC,
B,O B12039 FeQO39 A1.0 Tiog, V, 0. and McC, were added to mix.

2737 2v3° 275 3
tures sintered a*t 1600°C for 2 hours in an effort %to produce a
denses material, Alumina was found tc give the best resuits (i.6% /

percsity’, the optimum quantity being 1%, The action of AlgO3 is
discussed., Electrical properiies were measured on 25 mp dia. x 7 om

4iscs formed over 2 hours at 16000C, without mineralizers, showing

that ¥, 0,.810, is a semi-conducter, of resistivity - 4,76 v 1010~
- 4

Ch. 2% additionz of A12039 B,0;, }31203 cr Zr0 increased this value
- - “ -
.78 x ".0'0,, The dielectric permeabdiiity was 17.9 without,

16.% with mineralizers. A number of nmechan:cal and tech-
¢ preperties of the compcund is listed. The silizate is
actory to 1930°C and resists the attack of Be0, g0, A"LQOK,

QP
2 3 iad

¥ .»«s@
%l
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Tioz, Zro, V2()5, MoO3 and 5iC to, but not above, 1400°C. There are

6 figures, 3 fables and 10 references: 8 Soviet-bloc and 2 non-So-
viet-tloc, The references to the English-language publications
read as follows: C. E. Curtis, J. Am. Cer. Soc., 40, 8, 274, (1957);
R. Roy, Am. Cer. Soc. Bull., 38, 4, 169, (1959).

SUBMITTED: Jenuary 25, 1961
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B117/B138
AUTHORS: Keler, H. Koy Andreyeva, A. B. ,:
e et T T T ,;
TITLE: Investigation of the golid solution range jp the Zro, - 5102
gystem :

¥ERICDICAL: Ogneupory, no. T, 1962, 327-332

78X7: The presence of solid solutions in the ZrO2 - Sioz-system was studied

as opinions differ on this prohlem. The authors used 2rQp mixtures

ontaining 3, 5, 10, 15, and 20 moless of 5102, heated to §500-2050°C, and
zirconium dioxide samples with previously synthesized zirgonium (eriOA). “]//
f-ray difiraction, (pebye =~ Scherrer patterns and jonization curves),

optical (transmission method with powders in an jmmersion, 1iquid, with
nagnification X 750, and reflection method using sections, with X 144), and
dilatometric methods showed the same results. There was no shift of. the
diffraction maxima in the range of large angle scattering, chatracteristic

of such as would indicate the formation of solid solutionms. Zro, and Si0,

did not react when heated to 1500°C. A rise in temperature to 1700-1756°C
card 1/2
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Investigation of the solid ... B117/B138 '

caused intensive formation of ZrSiO4. Further heating to 2000°C reduced

the weight of the samples and increased their porosity. This may be due .
to the dissociation of zirconium into Zr0, and 5102 with evaporation of V//

the latter. Summary: Contrary to M. A. Zhirnova's assertions (2. anorg.
allg. Chem. 1934, 218, 195), no solid phase was found in the Zrcz-rich

" recion of tne system. This agrees with B. Weber's and M. Schwarz's results
(Be-. Deutsch Xer. Ges., 1957, no. 12). There are 6 figures and 5 tables.

4AS3CCIATION: Institut khimii silikatov AN SSSR (Institute of Silicate
Chemistry A4S USSR) ‘
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ISKEAKOV, Kh,Shys KELERmEeKe

- - Zr0;,
ctions in the system Sr0 Ti0p
g:x}xir? glzao::.rekiixn. 7 1n0.811946-1957 Ag 162, (MIRA 1616)

tut khimii silikatov AN SSSR.
1. Inotitut (Strontium oxide) (Titanium oxide)

: " (Zirconium axide)

.
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ISKHAKOV, Kh, Sh.; KELER, E.K.

Condﬁ 1ona for the formation and the electrical pmpertiea

Zhur. neorg, khim
d solutions of SrTi03 - SrZr03. v
of golld 93063 %2 THifA 16 5

khimii silikatov AN SSSR,
1. Tnatitut Strontium titanate—Electric proportiee)

ties
Strontium sirconate--Electric proper
o (Solutions, Solid)
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_ KELER, E.Ko;_ KUZNETSOV, A.K.

- Forzation and physical and technological properties of jttrium
oxyorthosilicate, Y20[810;]. Zhur.prikl.khim, 35 no.2:250-256
F 62, (MIRA 15:2)

(Yttrium compounds)
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KELER, F.K.; ANDREYEVA, A.B,
Effest of 1ron oxide on the sintering of a zirconium mixture
and the stabilization process of zirconium dioxide. Ogneupory
27 10.4:1184-192  '62, (MIRA 15:4)

1, Institut khimii silikatov AY SSSR.
(Zirconium oxide) (Iron oxide)
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' B101/B144
AUTHORS 3 Leonov, A. I., and Keler, E, K. . A
TITLE: High-temperature reactions wetween 0620} and Alzo}, and

properties of the resulting cerium-aluminates

PERIODICAL: Akademiya nauk SSSR. " Izvestiya. Otdeleniye khimioheskikh
nauk, no. 11, 1962, 1905 - 1910.

TEXTs Mixtures of CeO2 and A1203 were heated-to 1000 - 1750°C in HZ or NH5

atmospheres The Ce0, was reduced to Ce203, which reacted with the A1203.Q

The component ratio was varied between 09205 s 'A1205 = 8 : 1and 1 1 14,

The resulting products were subjected to a thermogravimetric oxidative
analysis; the polymorphic conversions and the melting points in 32 atmos~-

phere were invesntigated with a high-temperature microscope; and the powder
patterns of the compounds were recorded. Results: (1) From the equimolar

°°2°3 + A'IL203 mixture, the compound CeLlO) was syanthesized after 2 hrs :

card 1/3
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High-temperature reactions between... B101/B144

heating at 16500¢; this compound crystallizes cubically, has a lattice con-
stant a = 3.78 R, specific gravity 6.17, Ny = 2.02, mean birefringence

(NO 01), m.p. in H atmosphere 2075 t 259C. 1In mixtures of particle size

59 CeAlO} already formed at 10000C. When heated in air to 12009C, this
compound disintegrates into Ceo2 and 51203 within 1 hr. Polymorphic con-
versions of CeAle were observed at 90 * 20 and 960 t 20°C. Transition \/

from rhombic to rhombohedral, and further to oubic lattice is assumed, but .
further x-ray studies are required to clarify the crystal structures. (2)
In the mixture 1Ce205'8A1205, the compound 062 5'11A1203 was found after

3 nrs at 1670°C. Mixtures of ratio 1 i 12, 1 1 14 contained a-Al 05 a8
well. The compound Ce,0;¢1141,0; has the structure of b =alumina, and melts
in H, atmosphere at 1950 250C; specific gravity 4.07, N_ = 1.80, weak

hirefringence. Heating in air at 1450°C leads to complete oxidation 'ithin
1 hr. Electrical properties at 295%K are: tan 1f= 37- +104, £ = 16 at

T1 kc/seo; tan i = 3410 4, e= 17 at 710 ko/aec. At room temperature

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9"
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High-temperature reactions between... B101/B144 :

. Ce205-A1203 does not oxidize in air, and is resistant to acids. Concen-
trated hydrofluoric acid showed no corroding action after 30 days. There
are 7 figures and 3 tables. The most important English-language references
are; S. J. Schneider, R. S. Roth, I. L. Waring, J. Res. Nat. Bur.
Standards, 654, N 4, 345 (1961); R. S. Both, S. Hasko, J. Amer. Ceram. Soc,

41, no. 4, 146 (1958).

ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR (Institute of
Silicate Chemistry of the Academy of Sciences USSR)

SUBMITTED: April 2, 1962
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TOROPOV, N.A,; KELER, E.K.; LEONOV, A.I.; RUMYANTSEV, P.F.

High-temperature microscope. Vesti. AN SSSR 32 no.3:46-48 Mr

162, (MIRA 15:2)
(Microscope)

(Materials at high temperatures)
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FAN' FU-KAN [Fan Fu-k'ang]; KUZNETSOV, A.K.; KELER, E.K.

Phase relations in the system Y20, - Zr0,. Report No.l: On the
existence of yttrium zirconate a.na its physicochemical properties.
Izv.AN S9SR.0td . khimenauk no.7:1141-1146 J1 '62, (MIRA 15:7)

1. Institut khimii silikatov AN SSSR.
(Yttrium oxide) (Zirconium oxide) (Phase rule and equilibrium)
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" AUTHORS s Keler; £. K., Chang Ch'ing-ch'un
[ e o B

s/131/62/000/012/003/004
B117/B186

TITLE: Elastic properties of some clays and kaolins, depending on
" their Reat treatment

PERIODICAL: Ogneupoyy, no. 12, 1962, 557 - 566

TEXT: The influence of heat treatment conditions on the elastic properties
of clays from the following deposits was studied: Latnaya, Druzhkovka,
Prosyanaya, Niu-Hsing-T'ai, Fu-Chou, and Su-Chou., Specimens were shaped

half-dry (400 kg/cmz, 8% moisture) from 70% clay, as well as from 30% /
fire clay produced by firing the ssme clay at-1300°C. Test temperatures g
ranged from 600 to 1400°C. X-ray phase diagrams of the specimens revealed

partial formation of Y'AIZOB and intensive formatidn and mullite due to

two exothermic reactions. At 1300 - 1400°C, all specimens contained

cristobalite. The materials, which had different siutering temperatures
and ranges, were submitted to constant and periodic loads at steady in-
crease of temperature (300°C/hr). Deformations were measured after 50°C
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in each case. Torsion, pressure, tension, and bending tests showed the
following results: the elastic properties of clays are in direct relation

with the physicochemical transformations, anad may be used to estimate
structural changes, Certain weakening effects were observed under constant
loads during dehydration, which may be considered as residual strains.

Though the structure is also weakened during the two exothermic reactions, \/
cracking is inhibited by the structural mobility, particularly during the e
first exothernmic reaction, despite the temperature gradients in the

material. The temperature at which plastic deformation sets in, and the
Turther development of flowability of the body depend on the content of

flux admg;tures, The crystallization of mullite prevents plastic deforma-
tions. The elastic properties of clays are affected also by physical

factors such as degree of dispersion, density, miscibility with water, eto,

The heat treatment responsible for the phase composition is the main

factor in deteraining the elastic properties of clays. The elastic

modulus of the material, which is brittle below 700 - 800°C, increases with
increasing temperature, due to heat expansion of the particles. This is,

€.8., lamportant for heterogeneous materials with high quartz content,

Problens concerning industrial production of fire clay refractories were
studied in connection with investigations by the Veesoyuznyy institut
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ogneuporaov (All
‘egfigurea and 5 tables.

' titute of Sil
TION: Institut khimii silikatov AN SSSRf(InB
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KELER, E.K.; ANDREYBVA, A.B,

e - 810,.
Investigating areas of solid solutions in the gystem Zr(z?mu 15%8)

Ogneupory 27 no,7:327-332 162,

1. Instityt khimii silikatoy AN SSSR.
‘Zgatema (Chemistry)) (X rays-Diffraction)
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Lining of blast furnace wells. Analele metal ur
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KELER, E.K,; CHZHAN TSIN-CHUN' [Chang Ch'ing-ts'uh]

Elastic properties of certain clays and kaolins depending
on their heat treatment, Ogneupory 27 no.12:557-566 '&2.
(MIRA 15:12)
1, Institut khimii silikatov AN SSSR.
(Clay—Elastic properties)
(Kaolin~Elastic properties)
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KELER, E.K,; ANDREYEVA, A.B.

am—

Formation and properties of solid solutions of zirconim:x
diaxide with rare-earth metal oxides, Ogneupory 28 no.53
224-231 163, (MIRA 16:6)

1, Institut khimii silikatov AN SSSR.
(Zarcontun oxide)
ﬁRare earth metals)
Refractory materials)
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KE1ER, E.K.; BLUVSHTEYN, M.N.; BORICHEVA, V.N.; GREEENNIKOVA, Z.Ye.

New device and method of tensile testing refractories at

high temperatures. Ogneupory 28 no,7:312-317 '63ZMH1A 16:9)

1. Vsesoyuznyy institut ogneuporove
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ACCESSION NR: ARL015662 $/0081/63/0600/021/0335/0335

SJURCE: Rzh. Khimiys, Abs. 2IM35
" AUTHOR: Keler, E. K.; Bluvshteyn, M. N.; Boricheva, V. N.; Grebennikova, Z. Ye.
R s Yttt bt

" TITLE: New equipment and an improved procedure for tensile strength tests of re-
 fractory materials at high temperatures

’ |
CITED SOURCE: Tr. VUses. gos. in-ta nauchno-lssled. ! proyektn. rabot ogneuporn. '
prom-sti, vy*p. 34, 1963, I93-209 i
" TOPIC TAGS: refractory material, refractory material tensile strength, tensile.
strength test, high temperature_ tensile strength, high temperature tensile

. strength tester

ABSTRACT: New and improved equipment was constructed and introduced to Industrfal :
_practice, and a procedure was developed for high temperature tests fup to 1700C) !
‘of refractory matarials for tensile strength. Bxpenimental data were obtalned on
the tensile strength of fireclay, magnesite, magnesiochromite, Dinas brick and non=-
fired refractories. The curves! from repeat experiments were noted to show good
coincidence. Bibl. with 11 references. Authors' summary.
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- ACCESSTON FR: AP3000633 . 9/0030/65/036/003/0&30/0’&89 ,
" AUTHOR: -Igkhaliov, Kh, Sh.; Keler, g,‘_;‘g; . R ‘;@ __§ S
| TITIE: The effect of horides on the fometion end the physicotachnical properﬁm'

of strontium titsnata--stronttm zirconate solid solutions f :

1 1
BOURCE: Z!?umel pri%ladnoy khiuii, Ve 36?/no. 3, 1963, 480-489

' w;;—wonu TAGS3-—-baric-anhydride, s0lid-golution; si ontiun: titanate, atmnetm
~-zirconate,; - stmntium boride,-ceramie property, - - mineraliger — — -

i propertiea of Sr™M --s:-zm rolid solutions, which exhibit electrical
i properties making em suitable for use in the radio engineering industry
! have been studied. Tc the mixtures SrC0; + ZrO (1:1), SrCOs + Ti0p (1:1), - :

and s:co{ + TiOg + 2r0p (2:2.:1), and powdered sm-o; and srrfoé vas added 5, 5, L. Bt
! or 10 moi% (as sa equivalent emount of H3BO3).” The resulfing mixtures, '
' after compaeung at 800 kg/cn? and firing et 500 to 1450¢, were studied by eomlex.
[ thermal, x-ray, and chemical anelysis, Chemical analysis showed that in the L
] pteaence of 3205 there is a drop in the temperature of formation and sintering i

ABSTRAGT: - The ‘ef fect of Bx03 on the formation and the physicotechnical T
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~.-end in. the yleld. lof—~BrZr03,~Sﬂ‘10_5,-~ ond -the 517103 <-9r2r03 solid solutioa from |~
SrC03 + Zx0op, SrCl3 + T10p, end SICO3 + Ti0p + Zr0p, respectively. The yield
drop wes attributed to the fact that part of the atrontium oxide forms
strontium burates, while part of the Ti02 and &rQo remains uareacted, Hence,
to improve the yield and the ceramic properties of SrZr03, SrTi03, and the i y
8rT103--5r2r03 solid solution, the mineralizer should be incorporated ag———
presynthusized strontium borate rather than as B3, Study of the :
pbysicotechnical properties indicated that by use of 2 SxrO B05 as the
mineralizer, a mechenically strong hody with a porosity close 2,0 zero can be !
Obtained for SrZrls, 81Ti03, and the S51r74035--5rZr035 solid solution, Thus, a !
body prepared from 60 mold 5rT103, 4O mold Srzr0: + 3 wth 2 610 Bos withstends |
three 20-.1200C tharmal cycles and exhibits a o age of 20.1%, a weter S
ebsorption of 0.0:2%, en epperent porosity of 0,15%, en apperent density of :
5,066 g/cmd, & ligear expansion coefficient at 20--1200C of 9.5 x 10-6, e bending
strength of 823 kg/cm?, end a compressive strength of 367 kg/cm2. Orig. arte
- hast 6 figures and two tablesi—— "~ — SRR : ST
ASSOGIATIOI‘{:., lnsbitutr—-k!ﬂmiiail;ike.bov'imeni'IrV. Grebenshchikova AN SSSR ! =
(Institute of the Chemistry of Silicated, AN 8SSR) - T S

A

:[.Cardz/}__~
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ANDREYEVA, A.B.; KELER, E.K.
Rt
Conditions of sintering and the physical and technical properties
of lanthanum silicates, Zhur, prikl. khim, 36 no,12:2605-
2610 D'63. (MIRA 17:2)

1. Institut khimii ailikatov AN SSSR.
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"’i____7L_LL 17057-63 - FiS(£)/EWP(q)/Eit(m)/BDS .,v..,,,5/062/,63/000/904/pq:§./o§2/«_ =
AFFTC/ASD Pad JD/HW/3G | , B
R AUTHOR: ' Fan Fu-k'ang, Kaznetosv, A. K., and Keler, E.K. ¢ e

- TITLE: Phase relations in the system T,05—-2r0,. 2. Solid solutions g

 PERTODICAL:  Akademiya nauk SSSR. Izvestiya. Otdelemlyé Khimicheskikh nauk,
T now b 1963, 601-@0 . , T

. TEXT:  This article is based on the dissertation of Fan Fu~k'ang and was
presented at the conference of the chief editors of journals of the Academy of-
Sciences USSR on'12 June 1962, @qni‘g—ﬁtrgg_m solid solutions can be used
possibly as solidl electrolytesi/ Howsver more daty & needed on the Y303--Zr0;
system. A new diagram of state 45 proposed for the system 120 «=2r0 in the
solid phase charscterized by the presence of 1221*207. absence gf the single

phase field of the monoclinical solid solutlonm, different position of the phase
boundaries of the solid solutions in the system., It was noted that the mindmum
quantity of Y50, needed to completely stabilize Zr0Q, deperds on the amnealing

temperature to  considerable degree, A decrease in temperaturs during the

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9"
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 polymorphous rearrangaent of 20, caloined with suall additions of stabilieing -

. oxides can be explained by the change in the ‘repelling force batween cations -
in the lattice of" z:-oz &xe to the fomti.on or a monoclinical solid solution of

ZrQ of the substitution type. The degree of femperature decrease of the

polymorphisa depenis on.the value ot thia chenge. There are ? tigures and
2 tables, ,

j  ASSOCIATION: Institut khimii silikntov Akadendd nauk SSSR (Institute of — - L__,
Chemilstry of Silieates. Acadaav of Sciencas USSR)

} sumdrrrED: f Anguut zO. 1962
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ACCESSTON NRi AP3000026 N : 3/0131/63/000/005/0 JO23L .
AUTHOR: Keler, E. K.; Andreyeva, A. B, : 2 '

—— e e eteamatesy :
TITLE: Formsition and propertiea of 80114 solutions of zirconium dioxide with
oxides of rare-sarth elem@nts 11 11
SOURCE: Ognenupory, no. 5, 1963, 14-231

TOPIC TAGS: refrartories, zir"onium dioxide, ceric oxide, lanthenum o;dde,
yitrium oxide, so0lid solutions, thermal stability, chemic&l stebllity, -
po.oslty, sud;ering, polymorphic trensfdrme.tion.a, thems.l expansion, st;‘uc‘tm'e

oo TEXT: . -The. f:..rrmation snd properties of solid solutions in the systems- 2x0 sub 2

e CeOauba, ZrQ sub 2 »= Y sub 2 O sub 3, and Zr0 sub 2 »= La sub 2 O 5ub 3 -
have been studied, Specimens were compacted from mixtures of chemicelly pure

- ~oxides (70'ta 85 or 20 mol % Zr0-sub 2 and 30 t0 5 or 60 mol % of the second

oxide) under a pressure of SO0 kg/cm sup 2, and fired at 1400~1700C. These
spec imnns were subJected to chemicel, xeray, and. dila.tometric ana.lyaes, end

Cord 1/2 .
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L 101163 L |
ACCESSION NR:ﬁg AP3000026 R - , | '

their cersmic, elastic, electrical, and physical properties were studied. At
1400C the above- systems form solid solutions with & cubic structure. The -
parosity of specimens heated at 1400C for 6 hrs is 30 to 40%; sintering occurs
on heating to 1700=1750C for 3 hra. In specimens containing 20 mol 4 Ced
sub 2, 1Smol % Y sub 2 0 sub 3, or 25 mol % La sub 2 O sub 3, Zr0 sub 2 is
fully stabiliyted by heating to 1700-1750C., Addition of CeO sub 2 o Y 5¢h 2 -
0 sub 3 lowers the temperature of the polymorphic transformation of Zvd sub 2.
New highly refractive materials cen be cbtained by firing to 1750C the golid
solutions Zr0 sub 2 «a 206 Ce0 sub 2, Zr0 sub 2 =~ 80h CeO sub 2, Zr0 sub 2 a=

®Y sub 2 0.8ub 3, Zr0 sub 2 == 80% Y 5ub 2 O sub 3, and Zr0 sub 2 =
La sub 2 0 sub 3. Some of these materials have a lower thermal expansion-- - -
coefficlent and higher- thermal stebility (at 1200C) than Zr0 sub 2 stabilized
with Ca0 or Mg0. The highest thermal end chemical stability is exhibited by -
Zr0 sub 2 — ¥ sub 2 O sub 3 solid solutions, Orig, ert. has: 6 tables and

ASSOCIATION: 'Institut khimii silikatoy AN SSSR (Institute of the Chemistry
of Silicates A SSSR) '

SUEMITT™: OC  DATE ACQ: 12Jwné3  RMCLs 00 ]
SUB CODEs 0 NORRF SOVs 000 CTHR 009 :
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~ ACCESSION NR: AP3006599 5/0020/63/151/006/1368/1370
,f AUTHORS: Keler, E. K.; Kozlovskaya, Ye. L. é%;7

TITLE: Elasticity and crystal formation in glasses.
SOURCE: AN SSSR. Doklady¥*, ' 151, no. 6, 1963, 1368-1370.

TOPIC TAGS: glass, heat treatment, glass crystallization,
igh temperature microscope, strength of glass,
endothermic effect, excthermic effect, Al, K,
Li, si, Mg, Ti. A

| lyLnﬂ
ABSTRACT:A Mechanical properties of Al1-K-Li-Si and
Al-Mg-Ti¥Si glasses were investigated. In temperature range
: fromaR0C to vitrification temperature (T,), the glass defor-
~ mation is unifoxm. From T, to temperature of effective’
. crystallizationPI,, a sudden increase of deformation occurs.
. Ao exothermic effect accompanies this step. After that,
' deformation rate declines slightly. Then, with a fur ther
. increase in temperature, a seccnd increase of deformation
. takes place. After that, the deformation curve is parallel

icard 1/3
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L 18964-63 o o
ACCESSION NR: AP3006599 =

to the abscissa up to temperature at which the glass
i ccmpletely liquefies. Decline and rise ifh deformation rate
% coincides with endo- or exothermic effects. Extent and
. nature of deformations was investigated by heat treatment
{ and observation in high temperature microscope. These
' observations show that, up to temperature T;, no crystal
formation can be observed, but, between temperatures T,-T,,
. the formation of crystalline Inclusions can be observed,
- which, with increase of temperature, grow in size until all
i glass 1s converted in&f one fine crystalline structure.
i Modulus of elasticityVYof this structure at room temperature
is higher than that of corresponding original glass. Orig.
art, has: & figures.

j ASSOCIATION: Institut khimii silikatov im. I. V.,
; Grebenshchikova Akademili nauk B3SK (Institute

of silicate chemistry, Academy of sciences,
SSSR) . -
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GLUSHKOVA, V.B.; KELER, E.K.
i TR

Polymorphism of lanthanum oxide. Dokl, AN SSSR 152 no,3:611-614
S 163, (MIRA 16312)

1. Inatitut khimii silikatov im, I.V.Grebenshchikova AN SSSR.
Predstavleno akademikom A.N.Frumkinym.
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KELER, E. K. and EEREZHNOY, AS.
A .
»Problems of highftempemture refractory oxide ceramica®

fInstitute of Silicate Chemistry) (Ukrainian Institute of Refractory Materials)
/-

fr AECCR . B8 Zhvay
" At the Division of Physical Chemistry and Technology of Inorganic Haterials, Acad, Sci,
nSSR, a scientific council on the problem of sitslls has been established, The Council

is%coordinating hody for bhsic scientific regearch on sitalls, glass, fiber

slass, stoneware, refractory and superrefractcry materials, and coatings.

The nurpose of the Council is primarily to contribute to the improvement of

tne strength and impact resistance of existing materials. 1In 1963, the council

held twe sessions.

(Steldo i keramika, no. 6, 196k, 148-49)
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* AUTHORS: Isupove, Ye. N.;j Keler, E. K.

RPN MOk RS b

ITLE: Reaction in the BaO-~BeO system : R gn“;;j"

SOURCE: Zhurnal neoxr'g. khim-’ Ve 9. NOo. 2, 19610, 39‘&"1002

TOPIC TAGS: barium oxide containing system, beryllium oxide contain- -
ing system, thermal analysis, x-ray analysis, chemical analysis,
“microscopic analysis, barium beryllium sub 3 oxygen sub 4, barium

.sub 2 veryllium sub 3 oxygen sub l,, density, optical property,

! erystal lattice dimension, phase diagram

" ABSTRACT: As a partial investigation of the reaction in the BaO-Be0O-; = .:
*8i0, system, the reaction of the oxides in the Ba0--BeO system was Ce
'stugied to determine composition, temperature conditions and physical @  -:
:properties of the compounds formed in the 900-1300C temperature TN
Zinterval (fig. 1). Thermal, x-ray, chemical and microscopic (in Bovdieny
daylight and ultraviolet light) analyses were used. Two compounds T
exist in the system: Ba Be305 (dg5 = 4.53 ./cc., melting 1725C) and -~~~
i BaBe,0, (df2 = 4.06 %m.icc., melting 1540C). BaBesO, is formed at . =
&g@péiégur s above 1280C but decomposes below 12003 Qo BazBe30s5 and

-— R R g -
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BeO. The optical and some chamical properties of the two compounds
were determined. The parameters of the Ba,Be 05 lattice were .
calculated: a, ™ 7. hoﬁ, by = 9.&0 16 LR Orig. art. has: .
6 figures and 2 tablea. R -

Mo :
b e T - N |
: None S
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iAUTHORS: Isupova, Ye. N.iﬂggEQ:!ME{‘Ki

1TITLE: Reaction in the Bal~-- Be0--510, systen :

'SOURCE: Zhurnal neorg. khim., V. 9, no. 2, 1964, 403-413 g é
' |

T0PIC TAGS: barium oxide containing systen, beryllium oxlde contain-
.ing systemn, silicon dioxlide containing system, phase diagranm, BayBes

0., BaBeSi0y, BaBe,Si 0., Ba2810 , BaSiOs, interplanar distance, ,
1pﬁys1cal properties, ansity, op%ical prgperties, synthesls, barylite

L]

'ABSTRACT: The reaction of the oxides in the Ba0--Be0--S10, system
iwyas studied. Fhase diagram (fig. 1) shows the followlng Gompounds
are obtained: BapBe 05, BaBeS10,, BaBe Si,04, Ba 810, and BaS10=x.
‘interplanar distancgs were measured ang tﬁe chemgcal and physicgl ‘
‘properiles (density, optical characteristics) of BaBeSiO4 and BaBep -
,5120 were studied; the latter compares with the chemical properties

; t%e minexral barylite. Temperature and calcining tiso for the .
.synthesis of BaBe $1,0,, and BaBeSi0, were determined (tig. 2): optima
‘for the first com%ound? 8-10 hours &v 13500, 77% yield; for tne
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‘second, 5 hours at 13500, 90% yield. . :
5 Tables and 2 Equations. 90% 4 Ori‘g art. has: 7 Figures,

.Assocxarron. None
'SUBMITTED: 21Feb63
SUB CODE: PH

 DATE ACQ: 26Febbh ENOL: ‘02
NR REF SOV: 011 OTHER: 003
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“AUTHOR: Andreyeva, G. T.; Keler, E.. K, ‘i
TITLE: Synthesia of the compound 6BaO. Nbaos in the 80l1id phase 4 !

$) URCE: Zhurnal neorg. khimii, v, 8, no. 3, 1964, 633-640

TOPIC TAGS: 6BaO. Nb sub 2 O sub 5, solid phase synthesis, niobium pentoxide,’
crystalline structure, monotropic conversion, 5Ba0. 2Nk sub 2 O sub §, crystal |
lattice parameters, chemical stability, Nb sub 2 O sub 5 monotropic transition |

ABSTRACT: A study of the behavior of NbyOg confirmed its existence in two
modifications; the conditions for their monotropic conversion were investigated
(the high temperature specie is formed at 1100-1200C). The conditions for the !
solid phase synthesis of 6BaO. Nb3Os5 by reacting 6:1 mixtures of BaCOgand [ i
Nb9Os were studied. This compound is formed at elevated temperatures :
(2 hours at 1100C; 40 minutes at 1200C) via the intermediate 5BaO. 2NbyOs. ;
The fusion temperature, density, parameters of the crystal lattice,and chemical —
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stability of 6Ba0. Nb205 were determined: it melts without decompostion at
1930 t 20degrees and decomposes readily on storage in air or contact with .- |
water. Orig. art. has: 4 figures and 2 tables. !

. ASSTCIATION: None
SUBMITTED: 19Juné3 DATE ACQ: 31Mar84 ENCL: 00

SUB CODE: CH NO REF SOV: 011 OTHER: 019 ‘
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MANDA.L, G.; GODINA, NoA-; KEI{‘ER, E.ho

Effect of admixtures of silica, titanium dicxide and aluminum oxide on

the properties and phase composition of zirconiaémateriala stabilized
fum dioxide. Ogneupory 29 no.11:513-520 164,

oy cer BRoupery (MIRA 1811)

1. Institut khimii silikatov AN SSSR.
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AUTHORS: Glushkova, V.B. (Lenin
Keler, E.K. (Leningrad
W

> 2 LRI BALL

§r
TPITLE: Oxidation of metallloe
polymorphic transforma

_ SOUROE: Zhurnal fizioheskoy khimi

TOPIC TAGS: meodymium oxidatlon,n
t - sequioxide, neodymium sequlioxlde
| dymium oxide C~A transformation,
i neodymium sequloxide stable form,
' ABSTRACT: The oxidatlion rate of p
, and in thoroughly dried oxygen.
. and figured, was set up so &8s tg
tes

. the 0.1 - 0.3 g sample at 1l.10~
an oxygen pressure of over 10 mm

temperatures. In preliminary

a2t 100 mm pressur

6. The results
\‘;1/2 . . . e

APPROVED FOR RELEASE: 06/13/200

neodymium and the rate of the C == 4
tion of Nd sub 2 0 sudb 3 ‘

neo

‘depend upon further pressure changes.

8/0076/64/038/005/1126/1134
ad); Sokolov, Yu.G. (Leningrad);

1, v. 38, no. 5, 1964, 1126-1134

eodymium oxidation rate, neodymiun
A, neodymium sequioxide 0, neo~
dymium oxide crystal lattlice,
anlon vacancy, cation vacancy

owdered Nd was studied in the alr
The equipment, which 1is desoribed
provide for continuous weighing of:
to 760 mm Hg pressures and 20-1500C
ts with oxygen it was found that at
Hg the oxidation rate does not ‘
Thus tests were then ocondusted’
are tabulated and graphed. At 240- |
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3000 temperatures the oxlidation rate showed linear dependency; this —
idecreased as the oxlde layer lncrvased so as to become a parabolioc
reurve. Sry oxygen the constant of the oxidation rato wag found:
10 = 6. 10 10 min and the activation energy E - 38. 93 ¥ 0.05 kcal. .
The A-form was produced upon oxidation in dry oxygem atv 250 - 5000
(X-ray determination) and was the only stable form of the aesquioxido]
up %o 1200C. In another series of tests investigation the change
o C—+A Nd503 at various temperatures the cubic form was used as
: starter material. The change was shown: to occur at 800-100C and
did not reverse upon subsequent cooling. The rate of transformation
" C—A depended upon the degree of perfection of the orystal lattice
of the metastable C-form. Lesser perfection resulted in transforma- !
~tion at lower temperatures. The activation energy of the 99. 9%
" pure fpecimen was E = 100.26 -~ 0.04 koal and the constant C = 1.03 M}6:
" min."%, Orig. art. has: 6 tables, 6 figures and 4 formulas. !

. ASSOOIATION: Institut khimii silikatov im. I.V. Grebenchshikova ANSSR'
o (Institute of Silicate Ohemistgy, An SSSR)

: BUITTED: 26Apr63 ENCLs , e e
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AUTHOR: Glushkova, V. B.; Davtyan; I. A.; Keler, E. K. éi

R————
ORG: Institute of Silicate Chemistry im. I. V. Grebenshchikov, Academy of Sciences
SSSR (Institut khimii silikatov Akademii nauk SSSR) -
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BB ¢ | TITLE: ~The Ndz03-Zr0; syatem, ~ Study of regions rich in neodvmiwm oxide » ~ |
B - !

v

SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 1, no. 11, 1965,
1955-1964 ’ ' .

TOPtIC TAGS: neodyil.nitm cou'rIDou{ld, z.i.xw.:onim?l cmponmhd, solid sioliution 2 metgiil phase
systemy,mepak, ghenical analyalsy ¥i5aY dreatat stfucturc, Inox S‘Sﬂfl’ai"ﬁe sera,
ABSTRACT: Chemical and x-ray phase analyses were used to stugy the Nd303-2r0; system
and a diagram of phase transitions was plotted for_a region rich in Nd;03. The sta-
bility of the cubic solid solution based cz?_!ﬂzofi?as determined and the solution

was shown to be stable only above 1500°C. It wds found that the primary phase con-
sists of cubic solid solutions when the mixtures are prepared by coprecipitating in
the amorphous state followed by crystallization at 400-800°C or by decomposing a mix-
ture of nitrates. Aas the composition of these metastable solid esolutions changes
monotonically, there is continuous change in their crystal structure from the Hny03-
type-~characteristic of the low-temperat'we C-form of Hd;03 via the pyrochlore type--
to the fluorite type in which ths low-temperature form of Zr0; crystallizes. The

Card 1/2 UDC: 546,657 + 546,831
1{

it

i
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effect of the addition of Zr0O; on the C-A transition of Nd;03 was studied and it was
shown that small amounts of ZrQ; hinder the tranaition of the cubic solid solution
(C-form) to the hexagcnal (A). Where there {s a high Zr0, content (10-20%) in the
cubic solid solution, the intermediate product formed is a solid solution which crys-
tallizes in a low symmetry (B-type). On heating to 1350-1400°C, the latter converts
into an equilibrium wmixture of solid soluticns with hexagonal and pyrochlore atruc-

ture, Orig.‘ax't. has: S figures, 3 tables.
SUB CODE: 07/ SUBM DATE: 24Apr6S/ ORIG REF: 005/ OTH REF: 012
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ACC NR: APS025651 SOURCE CODE: UR/0080/65/038/010/21566/2174% o
B | AUTHOR: Andieyeva, A. B.; Keler, E. K. - : g’g

ORG: none a - .__%'L

i TITLE: Reactions of lanthanum and neodymium oxide; with elements of group II of the
periodic table 'y7 1-7

s

SOURCE: Zhurnal prikladnoy khimii, v. 38, mo. 10, 1965, 2166-2174

TOPIC TAGS: lanthanum cxide, neodymium compound, alkaline earth oxide, zinc oxide,
cadmium compound, powder matal sintering, aluminate

ABSTRACT: Solid state reactions of La,03 and Nd;03 with BeO, Mg0O, CaO, SrO, BaO,

Zn0, and CdO were studied in 1:2 powder mixtures. Mixtures containing Al;03 in the
proportion La;G3:R0:Al203 = 1:l:1 were also sintered. X-ray diffraction, thermographt
ic, chemical phase and microscopic analyses were employed. No chemical compounds or
s0lid solutions were found to form on heating up to 1500° in the two-component sys-

|* tems except in the case of BeO. Sintering of the Lny0j3-MeO mixtures occurs at 1400~ g
-1500°, When kept in air, the samples are unstable and crumble. In the three-compo-i— §§
nent systems, no compounds are formed up to 1650°. The predominant reaction is the =
formatién of lanthanum ‘and neodymium aluminates; the secondary reaction is the forma- ]
tion of spinel-type compounds by the oxides of elements of group II + Spinel), HgAl;04} - M

(&3

1/2 UDC: 546.,654'657+546 .41 .54541.,451
Card :
.
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decomposes on heating to 1400-1500° in the presence of Lay0j and Nd,03 to form rare

=  earth aluminates. Racommendations are given for improving the porosity of anork}-
B ,-A1203 mixtures. Orig. art., has: 3 figures, S tables. o

" SUB CODE: o7, /¢’ SUBM DATE: 220ug63/ ~ ORIG REF: 002/  OTH asr:“»_oos o
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Submitted fugust 19, 1963.
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PRt

-L. 16804-66 EWD(e)/@S)/EPF(n)-2/EWP(t) -1Jp(c). . ID/wi/IG/ ol

© ORG: Institute of Silicate Chemistry im. 1.V, Grcbenshchikov, Academy of Sciences SS_.SQ o
¢ (Institut khimii silikatov Akademii nauk SSSR) ’

{ TITLE: Effect of gaseous medium on the interaction between zirconium dioxide and

cerium oxides p 55+

' P95 z
Nt ' SOUi’{C/E AN SSSR, Izvestlya. Neorganicheskiye materialy, v. 2, no, 1, 1966, 137~ 144,
TOPIC TAGS: zlrconium compound, cerjium compound, solid solution

ABSTRACT: The phase relationships in the ZrO,-Ce,04 system were studied in a re- :
ducing atmosphere, The following characteristics were established: formation of the . .
pyrochlore-type compound Ce,Z , and three solid solutions hased on zirconium ‘ :
dioxide - a monoclinic (below710000), tetragonal (above 1000C), and cubic solid solution - |-
(from 5 to 17 mole % Ceg03), stable at high temperatures; a metastable solid solution
based on Ceg03 and a region of immiscibility between the indicated phases were also ;
found., Dilatometric measurements established that in the concentration range from 0 ‘N
to 27 mole % Ce203 there is a reversible polymorphic transformation of zirconium ' :
Cmd 1/2 , UDC: 546.831~314546. 655-31 =
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‘dioxide with hysteresis at 900 — 1200C. At a CepOg content in excoss of 27 mole %,
the polymorphism of Zr0s is completely suppressed. The effect of pariial pref sure
of oxyg(i%'vo‘gqthe valence changes Ce ¥ == (Co3* and on physicochemical properties
of ZrOo Wit studied in the 7.r0y-Ce03(Ce203) system. Cerium, which is in the form ;

of CcOg in the solid solution in ZrOg, converts into the trivgtlent state at high temperatures :
in a reducing atmosphere (lg, CO, NIl,), in a vacuum (107" - 10-4 mm Hg), in an inert :
. gas stream (Ar, He), and in the atmos;:}lmre of reverberatory furnaces with a low !
: partial pressure of oxygen (pg, = 1.4 X 10-2 atm at 1400C). Alternale oxidation and .
i reduction of cerium-containing zirconium refractories causes loosening and cracking of <1
| the material 28 2 result of volume changes agsgociated with the oxidation-reduction '
processes. Orig. art. has: 7 figures and 3 tables.
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ACC NR: 6011608 ) ‘ SOURCE OODE: UR/0080/66/039/003/0489/0u98

Yoter, g%
AUTHOR: Andreyeva, A. B.j Keler, E. K. -

R : f l/

ORG: none ' 71 I ) _ \6

o TITLE: Reactions of lanthanum and.nebdymium oxides with oxides of elements of
igroups III and IV of the periodic system 1,,’)

- - |SOURCE: Zhurnal prikladnoy khimii, v. 39, no. 3, 1966, 489-498

TOPIC TAGS:  lanthanum oxidé} neodymium qxide, aluminum oxide, yttrium oxide, galli- '
um compound, iron oxide, semiconducting ceramic material, chromium oxide, silicon
|dioxide, titanium dioxide, zirconium compound, cerium compound, tin compound

ABSTRACT: The reactions of Lay04 and Nd,0, with certain oxides of tri- and tetra-
valent elements in the solid state were studied and the principal physicotechnical
prcperties of the reaction products were determined. Pressed powder mixtures were
prepared in which the molar ratio Lni:Me = 1:1 and 1:2, where Ln = La,0, and Nd,0,,
and Me = Alea, Gazoa, Fezo s crzosg YZOB’ SiOZ, TiOZ. sz, SnOz, and Ce02. The
pressed pellets wera then sintemd at 1350, 1500, and 1700°C, and the products were .

cleardl/ ool oo UDCE . S46.6541657_+. 5414511
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- lexamined by x-ray diffraction. Lazoa'and Nd,0, were found to form pyrochlore-type
*"lcompounds with Ti0,, Sn0,, and Zr0,; perovskite-type compcunds with trivalent metal
- _ioxides Al,03, Gay03, Cr,03, and Fe,03; and solid solutions in the region of Y,0; and -
." Ce0, with the latter oxides. It was established that in La,0;- and Nd,03-base com-
--positions, no stability is imparted to the samples by S$i0,, TiO,, Zr0,, Smn0,, Y,0,,
. :and CeO,, taken in the proportion of 1:1 after firing at 1500°C. In compositions in
. .which this proportion is 1:2 {except those containing Ti0,), fire: up to 1400°C, !

..ground up with a 1% admixture of mineralizer (B,0, or Zn0), and rufired at 1500°C, J L

.- "'both in air and during boiling in ammonium acetate and ammonium nitrate solutions.

- +'It is concluded t materials based on Ln,0; and Nd;03 can be uséd as special-pur-

.. .=.pose refractories\{systems with Zr0 s-Cry04, ¥,04,-A1,04, $i0,) with melting points| .- i}
- ‘at 2009°C and above and alsc as radi -

~'artes has: 3 figures and § tables. - -

SUB CODE:_ 07/)f SUBM DATE: 27Mar64/ ORIG REF: 008/ OTH REF: 014

lcara 2/20Y

T
B

:good sintering was obtained, the reaction was complete, and the samples were stable

: o ceramics \fsystems with Ti0,, Zr0,, Al1,0;,
‘Y203 and Sn0,) and semiconductoras (systems with CeOz, Crz03, Zr0p, Fezsa).: Orig.

.1
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'  ET(n)/ETc(f)/1/Ep(e)/Enp (¢ ) /ET] —1IP(c) - ~AT/MH/IH/ID/IG -
ACC NR: AP6011322 A SOURCE"CODE: _ UR/0363/66/002/003/0517/0523_ |
' £

\UTHOR: Leonov, A. I.; Andn:eyeva. A. B.; Shvayko-Shvaykovskiy, V. Ye.; .Kglgg.;nnnx- 5

JRG: Institute of Silicate Chemistry im. I. V. Grebenshchikova, Academy“of Bciences
3SSR (Institut khimii silikatov Akademii nauk SSSR)

JITLE: High temperature {hemistry of cerium in Al,03, Cry03, Gaz03 cerium oxide systems
\

SOURCE: AN SSSR. Izvestlya. Neorganicheskiiye materialy, v. 2, no. 3, 1966, 517-523

TSN T ) e v P TP
.

TOPIC TAGS: cerium, aluminum, chromium, gallium, oxide, cerium compound

QgSTRACT: The effect of ttmperat% (up ,i‘ 2600°C11;bn structural properties of mixed
ide systems composed of’ Ce0, and’Al03,/Cr203, or 'Gap03 was studied in air and hydro-
gen atmospheres. The phase relationshipsfgn the Ce;03-A1,03 system are shown in fig. 1.
The phase relationships in Ce;03-Crz03 systems are shown in fig. 2. It was found that
Ce0, does not form chemical compounds with oxides of Al, Cr, and Ga. Above 1650°C in
air atmosphere, mixtures of oxides (e. g., Cea03-Al703, Cez03-Cr03, and C1,03-Gaz03)
form perovskite-type compounds (CeAlOj, CeCr0;, and CeGa03) admixed with the corre-
sponding starting oxides. Pure CeAlO; and CeCr0; were obtained in a reducing atmo- -
sphere. Pure cerium gallite was synthesized by fusing a mixture of Ce0; with Ga03 and

3

LN, b o (T e, v e g,

oAy e

unc: 546,655 . 34546 ,76345U6 .683+546.623 A

A W T s

e
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Figo 1.

a--in air; b--in hydrogen.
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metallic Ga in a se;‘]..ed‘evacuated ampoule. CeAlO; and Ce;03°11A1,0; form in the

» (a) 2435
2300 - :
. S \/“\/{ \ L (b) 220 o
: slro, l cecr0, : g0

&2

1600 = ————— hhniae 1500}
. Ced, +Cr | ‘ -
faw0 ey +Cryly 12001 SeyoCets, | Cecr0y Orysy
m —————— T T . m . v » )
Ca0,+CeCr0y | CeCrlyCryy | <
=~ (memacmad) | (nemacmat) s Y00y §
metastable o ]
H L 1 I * Y
Gh 0 W & @G0,  p W 8 40,0,
@i, . Mon% WOl ¥ - Mon% mol ¥

Fig. 2. a--éir; b--hydrogen.

Cez03-Al203 system., Only one compound with a 1:1 ratio is formed in each of the Cey03-
-Cr;0; and Cey03-Gaz0; systems. Orig. art. has: 6 figures, 2 tables.
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]

% "AUTHOR: Davtyan, I. A.; Glushkova, V. B.; Keler, E. K. ‘ﬁé?
- W

L, I

# | ORG: Institute of Silicate Chemistry im., I. V. Grebenshchikov, Academy of :Sciences

4. | ssSR (Institut khimii silikatov Akademii nauk SSSR) 7

14 .
TITLE: Effect of europim’bmd.de admixtures on the polymorphism of zirconium dioxide
5, 1966, 890-895

SOURCE: AN SSSR, Izwustiya. Neorganicheskiye materialy, v. 2, no.

TOPIC TAGS: europium compeund, zirconium compound, solid solution, phase transition
cc\gs%o.\\‘xzo.\—:on.#\\a»mqf( analysis, X mz awalysis
ABSTRACY: The ZrO;-Eu03 system was studied by using thermal and x-ray analysis. Ad-
dition(pf Euy03 was found to lower the temperature of the monoclinic-tetragonal tran-
sition \8f Zr0, considerably. Crystailization of mixtures of Euz03 and Zr0j, copreci-
pitated in the amorphous state, forms metastable cubic solid solutions of europium
oxide and zirconium dioxide. The crystallization temperature and lattice parameter of
the cubic solid solution increase with rising Eu,03 content. The decomposition of the
| metastable solid solution into stable phases was investigated. It was found that the
. | minimum addition of europium oxide required for the complete stabilization of Zr0; is
5| 7 mod % Euy03. It was shown that the addition of only 2% Euz03 eliminates the crack-
i | ing of Zr0; during heating. A phase diagram was plotted for the phase transitions in
T [ the Zr0;-Euz03 system for the region rich in zirconium dioxide (see fig. 1). Orig.

art. has: 5 figures, 3 tables.
Card 1/2 ' UDC: 546.831.44546.661
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. fgopese =t ° . Fig. 1. Diagram of phase transitions in
1500 ' Zr0,-Euy03 system for region rich in 2r0;.
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{ AUTHOR: Loonov, A, I.; Piryutkoe, M. M.; Kolor, . Ko

S A T

ORG? stitute of Silicate Chemistry im, T. V. Grebenshch;k_“,_Aggdgmy;gf,_gjgungLJ;__
__SSSR (Institut khimii silikatov Akademii nauk SSSR)

TITIEs Effect of gaseous medium and temperaturs on resctions in the system Co - Ti -
0 and comparison of the properties of rars sarth titanates
Wi :
SOURCE® AN SSSR. Izvestiya, Soriya khimicheskaya, no. 5, 1966, 787-792

TOPIC TAGS$ ceriun compound, samarium compound, yttrium compound, titanium compound,
titanate, lanthanum compound, neodymium compound, DMN}u.ouu MT)M ies,
L L am
ABSTRACT: The object of the study was to identify the chemical compounds formed in
the binary mixtures Inp03 - T10; (where In is a rare earth elemsnt).as a function of
the conditions of synt éﬁis (composition of the gas phase and temoekbtura), and to du-!
termine the propertiesidf these compounds. The synthesis was carried out in air, ar- = -
gon, carbon goniao, hydrogen, and ammonia in the range of 20-1600°C. FPhaue x-rey i
diffraction analysls and thermogravimetric analysis on an onlectronic microbalancs wera:
employed. DNew compounds of the conq;ositionfOi .6+2T10p (in argon and COp) and vari-
able composition with a perovskite structur N +*3T10p (4n hydrogen and lH3)
were synthesized, Both compounds decomposo on hea ing in air. The stability of Gare —
ium titanate of perovskite structure increases when it enters into a solid solution

Card_1/2 UDCs  S46.65 + 546.821
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with calcium titanate. The solid solution can be synthesized in air., Tho effect of |’
the gasoous medium on reactions in the systems la - T4 - 0, Nd =~ T4 - 0, Sm - T - O,

and ¥ « T4 = O was clarified. In oxidizing and neutral gaseous media, lanthanum and
noodymium form pyrochlore-t compounds Ia2(Nd2)Ti207, and in reduoing medis, perov-
skite~type compounds (I.nz ;pi «3M0,_ .. Samarium and yttrium form only pyrochlore-

type compounds Smp(Y2) T1207, which ar;'y stable in both oxidizing and reducing gaseous
media, Orig, art, hast 6 figures and 3 tables,
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AUTHOR: Godina, N. A.; Keler, E, K. o & :

- ORG: Institute of Silicate Chemistry im..I. V. Grebenshchikov, Academy of Scienc'ea,

SSSR (Institut khimii silikatov, Akademii nauk SSSR) 1] -
TITLE: Conditions for the formation of aluminates of lanthanum, prascodymium,
and neodymium t v _

SOURCE: AN SSSR. Izvestiya. Sériya khimicheskaya, no. 1, 1966, 24-31

 .; TOPIC TAGS: oxide formation, aluminate, rare earth elément;, lanthanum,
e praseodymium, neodymium 6

ABSTRACT: This article is devoted to a study of the conditipns for the formafion
of compounds in the Laz¢3-A}'Z¢3. Pr,P3-A 2?53, and Nd, 3-A,(%¢3 systems) for
which purpose the authors employ.x-ray, thermal, and chemical phase analyses. ,
The conditigns of the formation of the aluminates are studied in the interaction of 1,1
the oxidesb‘gf lanthanum, praseodymium, and neodymium with @ ~.alumina, aluminum .
nitrate, and during coprecipitation of solutions containing cations of lanthanides
and of alumipum. The, investigation revealed that two types of compounds, - -
Ln2¢3',‘A}/ jand Lnbd3 -IIAXZ 3 are formed in the systems discussed. The com-
' pound'NdZQ'3-llAy was obtained for:the first time. The process of the forma-
tion of the compoundsLn 3'11AYZ 3 is_stepwise. During the interaction of alumina [—
oxides with rare-carth elements a monoaluminate is formed as an intermediate

Caord 1/2 UDC: 539.264541,114542.9284546.65
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stage of the reaction which, upon a further incregse of temperature, reacts with
alumina with the formation of the compéund ani2?3'llAV 3¢ The production of
‘| monoaluminates from a-AY,0, and from the oxides of rare-earth elements re-_

quires a temperature of 1600~1650C, whereas when aluminum nitrate is used
synthesis is accomplished at 1200C. The x-ray amorphous gels formed upon
coprecipitation of equimolar compositions which do not crystallize even up to a
temperature of 800C are chemical compounds even at as low a temperature asa
400C. The Y-form of AYZ 3 Which forms upon decomposition of the nitrate and
hydroxide of aluminum is“stabilized up to a temperatute of 1300C in the presence
of the oxides of rare-earth elementa. Orig, art. has: 1table and 7 figures.
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AUTHOR: _Andrayeva, A, B.; Keler, E. K. Ll
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Vv

TITLE: Synthesis and some proporties of coramic materials based on titanium dioxide
and oxldes \gf lanthammz neodymium and ytirium '1‘7 1/7
f 4

Y
SOURCE: AN SSSR. Otdeloniye obshchey i tekhnicheskoy khimii, Issledovaniya v oblasti
khimii silikatov i okislov (Studies in the field of chemistry of silicates and oxidesh
Yoscow, Izd-ve Nauka, 1965, 288-293

TOPIC TAGS: titanlum dioxide, ceramic matorial, lanthanum oxide, neodymium compound,
yittrium compound

AZSTRACT: The paper constitutes a part of a cycle of studies aimed at ascertaining
the value of rare earth oxidesin the preparation of coramic matorials, and considers
the effect of various rare oarths in titanium-containing compositions. The mixtures
studied were prepared in the proportions Lap033Ti0z, Ndp03:Ti0p, Y5033Ti0p = 121 and
112, ground, pressed, ung’/sintored. They were found to4ginter at 1350°C, but to have
a very narrow sintoring'?ange and to fuse at 1400°C, Al study of the kinetics of the
reaction of Lap03 and Nd203 with titanium oxide showod that after 2 to 3 hr at 1300°
end 1/2 hr at 1 the reaction noarly reaches completion, In order to obtain materi-
als with a porosity close to zero, measurements of the electric properties, z;eaistiv-

(5
Card 1/ 2
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ity, elastic, acoustic and certain other propertles were made which showed the pres-

ence of matorials having vuluable physical and technical characteristics in the sys-
tems studied, Orlg. art. hast 3 figures and 3 tables.
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l

AUTHOR: Leonov, A, I.; Keler, E, K.; Andreyeva, A. B, 36

: —L 01, 15 .
_ —

¢ 5 ORG: titute of Silicate Chemistry im, I, V, Grebepshchikov Acadery of Sciences,

- D T —

|
|
, i SSSR (Institut khimil silikatov Akademii nauk SSSR
l | TITIE: Status of research on the systems Lay03-2r0;, Cey03-Zr0; and ¥d303-2r0; i
SOQURCE: AN SSSR, Izvestiya. Neorganicheskiye materialy, v. 2, no. 6, 1966, 1047-
1054

TOPIC TAGSt lanthanum compound, cerium compound, zirconate, titanate, silicate,
aluminate, refractory, oxide ceramic, chromium compound

ABSTRACT: Phase relationships in the systems Lap03~2r0y, Cop03-Zr0,; and Ndp03~ZrCp
are discussed on the basis of phase diagrams and x~ray and chemical data reported in
the literature. A study of the stability and oxidation resistance of the compounds
Co22rp07, CopTi303 4y Ce25120,, CeCr03 and CeAlO3 at high temperatures showed that
ceriun zirconate is the least stable compound. torature data on phase rolationships:
in coramic systems.df the type Lnp03~ZrOs indicate that the current methods of study- -—
ing oxide ceramics*’(x-ray diffraction, microscepy, chemical phase analysis) aro inade-
| quate because they yleld averaged characteristics of the structure and composition of -
matier. Future developmont of studies of zirconium refractories-khould involve the
study of the actual structure and ocomposition 1n mlerovolumes by methods of microauto-.

UDCs: 666.3
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» radlography and x-ray spectroscopy. Orig. art., has: 6 figures and 1 table,
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AUTHOR: Leonov, A. L, Kalar. E. K.; Andreyeva, A. B.

L

!| ORG: Institute of Silicate. Chemistry im. L V. Grebenshchiknv. AN B86R (Institut khimit ‘;I'-‘I'
| atlikatov | /AN B8SR) -
1 TITLE: Effect of a gaseous medium on chemical reactlons and polymorphlo transtormatlons
in the system zirconium dioxide-cerium, o:ddes '

SOURCE: Ogneupory, 0. 3, 1966, 42-48

" TOPIC TAGS: cerium compound, zircontum compound, gas, oxygen, refractory compound

C//Emlc.q/.. VALEAXE | ey:;m:cm- S/ ZEL, . :

ABSI‘RACT The effect of partial pressure of oxygen on-valency changes of Ce in the system :
A sz-Ce oxides and on the physico-chemical properties of refractories in this system is in-
1 vestigated, CeO is the most effective stabilizer of ZrO,. In the system ZxO ~Ce0, solid so-.
| utions of three typas take form —monocllnlc. tetragonal and cubic. CeO whlch is present

in the solid solution in ZxO, , changes to trivalent state at high temperatums in a reducing at-

mosgphere (H,, CO, ! 3). a flow of inert gases (Ar, Ne) and in flame-furnace atmospheres | - If

cord 2 S . UDC: 546.831:666.76

ACC NR: APS021571

- - R0007215100066"
it aﬁwmppraww&aﬁm%/ PI05 w100 O ki v ]

107310 mm Hg), Tetravalent cerium Ce4"’ (r=0.88 A) is a more effective stabilizer
of Z10,, than trivalent cerium Ce®* (r=1,02 A). Cyclic oxidation and reduction of Ce-

containing Zr refractories, leading to the reversible reaction Cedt s Ce4 » cause the loogen~

ing and cracking of the material owing to the volume changes which accompany redox processes
By contrast, specimens heated in an inert gas (argon) remained unchanged. Thus, the gueous

_phase affeots greatly the properties of the refractoriea made of ZxO stabm
Orig. art. hasz 9ﬂgures. 2 tablea. ' ; r.edwithOGO
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ABSTRACT: The purpose of the study was to determine the nature, conditions of
formation, and properties of the compounds in the Ln,03-Nb,05 systems, vhere Ln = La,
i Ce, or Pr. The study is of interest for production technology of ceramic materialgAb
P based on the rare-earth metal niobates. Formation of the niobates of three types:
Ln,Nb0O,, LnNbO,, and LnNb,0q was ascertained in the products of solid state reactions,
in the 900—1650C range, between Nb20s and La203, PreO11, or Ce02. %?e effects werge
determined of the composition of the starting mixture of pure oxidesy reaction temﬁ
perature and duration on composition of the products, using x-ray, chemical, and :
differential thermal analysis for identification of the phases in the product. A
stepwise formation of niobates was established in all three systems in the sequence:

1/2 UDC: 5h6.882-31+5h6.65&-31+5h6.655_31+5h6.656-31

o PACCNR: AP6O31I9W2 . '
1a,ABPRONED EQR RELEASE: 00/7:3/2000.0 uflARDPE6;00313RA0NL2431000619"
each type are isostructural. Interplanar spacings, density, and melting point were
determined for each of the pure niobates prepared. Metaniobates LnRb30q melted
incongruently yielding orthoniobates, LnNb0,, and a liquid. Reactivity of CeO
versus szo was lover than that of La_0O. and Pr_0O . versus Nb _0,, but it was ﬁighet
‘than versus Si0, and Alzo « Cerium nicbates are more stable-i% 2ir than silicates .
and aluminates. Orig. arg. has: 3 tables and & figures. (oK)
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ABSTRACT: The object of the study was to briefly expose certain regularities in the
formation of rare earth zirconates and to compare their vhysicochemical and tochnical |
properties with the ionlc radius and atomic numbor of the rare earth element in the |
periodic system. ' Complex, thermal, x-ray structural, chemical and microstructural !
analyses were employed. The mechanism of formation of the zirconates on coprecipita- '
tion from salt solutions is the same for all the rare earth axides studied. The

height of the peaks of the first exothermic effect due to crystallization of the rare
carth zirconate from the amorphous coprecipitation product decreases in the series
i&z& = (Ce02) = Pra

= Nd303 = Sn303 — Y. Yoz03. This corcesponds to a decrease
e reactivity ofo%hese w@dea aso?:ompnxz'gA’to %g%oonium dioxide, The latter appar-
ently forms the comoounds InpZrp0 (where In is a rare earth element) having the pyro-

;._Ccrd 1/2 i UDC! 5‘}1.“5"60831%165 -
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chlore structure with all the oxides of trivalent rare.earth elements. With the ex-

ception of CapZrp®y, the zirconates studied are gtable on heating in air. The physi-
cochemical proper‘l‘. es of rare earth rirconates (lattice parameter, x-ray density, i
spocific gravity, refractive index and melting point) are closely related to the atom-
ie yumber and the :ionie radius of the rare oarth element. Orig. art. hass 6 figures l!
and 1 table, . :

SUB CODE: 07/ SUBM DATEt 02Julé4/ ORIG REFs 002/ OTH REFs 008

!

Card 2/2




APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9

~ACCNRL AP6036791 @A) “SOURGE CODE: UR/0363/66/002/011/1998/2002

AUTHCR ¢ Dﬂvtyﬂn. I. A Kolo

PRI ‘

r, E. K.; Glushkova, V. B.

,_ CﬁG: Institute of Silicate Chemistry im. I, V. Grebenshchikov, AN 5SSR (Institut
Khimii silikatov AN SSSR)
: "TITLE: Effect of additions of germanium dioxide &nd yttrium and neodynium germanates
-=”|on the polymorphism of zirconium dioxide

SOURCE: AN SSSR. Izvestiya. Neorganichesklye materialy, V. 2, Nno. 11, 1966,
1998-2002

TOPIC TAGS: zirconium compound, germanium compound, yttrium compound; neodymium
compeund, phase transition

ABSTRACT: Tho article considers the following questions: 1) the formation of solid
soutions based on Zr0p with additions of Gely; 2) the stability of these solid

solutions and the volatility of GeOp from them; and, 3) the offect of the amount of the
additions of germanium dioxide in a solid solution at the temperature of the
monoclinic~tetragonal transition of 2r0y, and the possibility of the tetragonal form of
Zr0,. Solid solutions of zirconium with additions of 2, 5, 10, 15, and 20 mole 9 0902 .
wore propared by the method of coprecipitation. In all the mixtures there was observed‘
an exothermic effect of crystallization, and at the same time the erystallization
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temperature of the product increased with an increase in the amount of additive.

¥ ray analysis of the products indicated that additions of Ge0p stabilize the

| tetragonal-form of Zr0, only up to a temperature of 1200°C, Tnerefore, further
oxperiments were undertaken with additions of Ge0p plus oxides of rare earth elements
(since oxides of the rare earth elemonts stabilize Zr0, at high temporatures). Ternary
pixtures of the following composition were propared (wt.%):

2r0p 96 90 9% 90 96,7 91,7
Ge02 2 5 2 5 2 5
l%03 2 5 - - - - .

1t was found that stabilization of zirconium dioxide with yttrium gormanates makes it
possible to increase the stability of the solid solutions at high temperatures. Orig.
art. has: 5 figures. :
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